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Services encompassed by the Internet include e-mail (electronic mail), electronic billboards (World Wide Web pages), and Usenet newsgroups, in which groups of users informally band together to discuss topics of common interest. One of the many newsgroups related to health care is sci.med.pharmacy, where questions on health or medication use are often posted.
Because it is not possible to verify the credentials of newsgroup participants, questions have arisen about the accuracy of information presented in this forum. 1 A literature search (MEDLINE) failed to identify any studies (excluding abstracts from meeting presentations) that addressed the accuracy of information obtained from health-related Usenet newsgroups.
Our research hypothesis was that the proportion of accurate responses to drug information questions obtained from the Usenet newsgroup sci.med.pharmacy would differ from the proportion obtained from drug information centers (DICs).
Methods
Twenty-five questions were randomly selected from the continuing-education sections of the Annals of Pharmacotherapy (1991-95), by using a random-number generator. The answer to each question was determined from the list of possible answers and on the basis of the corresponding articles (appendix). These questions and answers were thought to represent an acceptable stan- dard against which the accuracy of responses to drug information requests could be judged.
The 25 questions selected for the study were submitted to the pharmacy Usenet newsgroup sci.med. pharmacy over a 10-week period (July 1 to September 9, 1996). The questions were submitted from different e-mail accounts so as to appear to be originating from different, unrelated individuals. The submissions were composed so that the subject line addressed pharmacists (e.g., "pharmacist needs info"; "pharmacist question"; "question to pharmacists") and the text of the message rephrased the actual continuing-education question.
For comparison, the same questions (in random order) were submitted by telephone to DICs within the United States and its territories. Each question was submitted to a different DIC that was randomly chosen from a published list 2 of university and community DICs by a random-number generator. Questions that elicited multiple responses from the Usenet newsgroup were submitted to additional randomly selected DICs in an attempt to equalize the number of responses between the two sources.
Responses from both sources were analyzed for correctness by a four-pharmacist panel that compared the responses with the predetermined answers. The panel was composed of two community pharmacists (one practicing in an independent pharmacy and one in a chain pharmacy), one home infusion pharmacist, and one hospital pharmacist. The primary investigators were present during judging but did not participate. The panelists evaluating the responses did not know whether they were from sci.med.pharmacy or a DIC. The panel was advised to make a professional judgment of correct or incorrect. The members of the panel were free to discuss the responses among themselves before making a judgment, and consensus was not necessary. Responses from each member of the panel were recorded and analyzed individually (i.e., each answer could have any combination of four votes of correct or incorrect, and each vote was included in the statistical analysis).
A chi-square test of independence was used to determine whether there was a difference in the proportion of judgments of correct between the Usenet newsgroup and the DICs. The a priori level of significance was set at 0.05.
Results
Sixty-nine responses to the 25 questions submitted to the Usenet newsgroup and the DICs were obtained. Thirty-one responses were from the Usenet newsgroup and 38 were from DICs. Of the 38 DICs responding, 18 (47%) were university centers, 18 (47%) were not affiliated with a university, and 2 (5%) were government institutions.
The panel returned a total of 276 judgments (four for each of the 69 responses). The responses from the Usenet newsgroup received 38 (31%) judgments of correct and 86 (69%) of incorrect, whereas the responses from the DICs received 85 (56%) judgments of correct and 67 (44%) of incorrect (χ 2 = 17.66, d.f. = 1, p = 0.001).
Discussion
With the increasing popularity of global computer networks, there is a greater risk that members of the public will receive incorrect, inaccurate, or harmful information on health care. The very nature of the Internet means that there is no easy way to ensure quality control of information or to guarantee the credentials of users. This study was an attempt to assess the accuracy of pharmacy-related information solicited from the Usenet newsgroup sci.med.pharmacy by comparing it with that obtained from DICs.
The newsgroup and the DICs differed significantly in the proportion of responses judged to be accurate. However, the answers obtained from DICs were judged as being correct only 56% of the time (compared with 31% of the time for the Usenet newsgroup). In one study of the performance of DICs, 3 the authors assessed the DICs' ability to identify an unknown investigational drug and found that only 28.6% of the DICs contacted were able to correctly identify it. Only 7.1% of the surveyed DICs were able to link the investigational product with the adverse effects described by the caller. The findings of that study may not be comparable to our findings, because the two studies differed in terms of the specificity of information requested. Another researcher 4 investigated the accuracy of responses to queries directed to academic health sciences and hospital libraries and found that 63.4% of queries were answered accurately. The findings of that study compare favorably with ours, although different aspects of live medical information resources were assessed.
Because of the rapid expansion of the Internet, the continued lack of quality control for Internet documents, and the lack of literature supporting or refuting potential harm from advice retrieved from the Internet, further study may be warranted.
Conclusion
A significantly smaller proportion of drug information responses from the Usenet newsgroup sci.med. pharmacy were judged as being accurate, compared with responses from drug information centers. 
Appendix-Questions used in the study
The questions were posted to the newsgroup as shown below and were modified slightly for telephone calls to the drug information centers. The origin of each question is in parentheses. 
